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Abstract: Background: The aim of this study was to evaluate the changes in quality of life of patients after total knee 
arthroplasty and to assess the changes in physical activity by using a self-reported questionnaire and by counting the 
number of steps 3-6 months after post-operatively. 
Methods: Included were fifty two elderly women (age 72.6±65.9 years, mean±SD) with knee osteoarthritis undergoing 
primary knee arthroplasty. Health-related quality of life, physical activity, pain and function and the number of steps were 
assessed before, 3 and 6 months post-operatively. We used the Medical Outcomes Study Short Form (SF-36), the Physical 
Activity Scale for the Elderly (PASE) and the pedometer SW200 Digiwalker of Yamax. 
Results: Patients showed a significant improvement (p< 0.01, 2 =0.22) in health–related quality of life, particularly in 
physical function, (p<0 .001) body pain (p< 0.001) and vitality scale (p< 0.001) of SF-36 at 3 and 6 months after the 
procedure. Physical activity (PASE score) increased at 3 and 6 months after arthroplasty (p< 0.001, 2 =0.74), and the 
number of steps increased 6 months after, compared to the assessment that took place 3 months after operation (p< 0.001). 
Conclusions: Our results suggest that total knee arthroplasty leads to a gradual improvement in quality of life of elderly 
patients over the first 6 post-operative months. 
Keywords: Knee osteoarthritis, older adults, pedometers, PASE, SF-36, total knee arthroplasty. 
INTRODUCTION 
  Knee osteoarthritis is the most common disease of joints 
in older adults around the world. The prevalence of knee 
osteoarthritis is higher among subjects aged 70-74 years. 
Nowadays, the percentage of people aged over 60 in Europe 
amounts to 22% and it is going to be 27% until  2020. 
According to Eurostat, in Greece the increase in the 
percentage of the subjects aged 65-79 years is the highest 
among all members of the E.U. [1]. The number of patients 
has increased over the last years [2]. This epidemiological 
data lead to the conclusion that knee osteoarthritis tends to 
become a major health problem, possibly affecting daily life. 
  The term osteoarthritis (OA), according to American 
College of Rheumatology, is a combination of conditions 
characterized by disorder of the cartilage and degeneration of 
the joint, and leads to disability [3, 4]. The main symptom is 
pain
 [4], which initially occurs in everyday activity, but later 
aggravates and tends to get worst at night. Conservative 
treatment requires a combination of non-pharmacological 
and pharmacological modalities. Surgery is indicated when  
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the patient’s symptoms can no longer be medically relieved, 
while physical and radiological findings deteriorate. 
  Total knee arthroplasty is a common, reliable surgical 
operation performed at the late stages of osteoarthritis. It 
allows patients to regain their activity
 [3], reduces pain and 
improves their quality of life [4-10]. It is one of the most 
common orthopedic operations. Most patients report a 
satisfactory improvement after 3-6 months of the operation 
and a further slight improvement during the next 2 years. 
Excellent benefits are observed mostly after 6 months, 12
 [6, 
11, 12]
  or 24 months
  [8, 13, 14]. A metanalysis of 130 
studies indicated that these favorable results continue over 
time [5].
 
  The aim of this study was to evaluate the changes in 
quality life of patients after total knee arthroplasty and to 
assess the changes in physical activity by using a self 
reported questionnaire and by counting the number of steps 
at 3-6 months post-operatively. 
PATIENTS AND METHODS 
  This study was performed by the Orthopedic Department 
of Amalia Fleming General Hospital in Athens in co-
operation with Orthopedic Department at University 
Hospital of Alexandroupolis. Fifty-two patients participated, 
all Caucasian women between 65-83 years with knee OA 344    The Open Orthopaedics Journal, 2011, Volume 5  Tsonga et al. 
that have been under surgery between January 2006 and June 
of 2009. All patients suffered from osteoarthritis while we 
excluded patients with a) revision b) post surgical infection 
c) neuromuscular disorders and d) those who did not want to 
be a part of this study. Anthropometric and demographic 
characteristics of these patients are shown at the following 
table (Table 1). 
Procedure 
  Questionnaires SF-36 and PASE were completed by the 
patients a week before surgery. A personal interview was 
chosen to complete the questionnaires because a lot of 
patients were analphabet. In the first interview we wrote 
down the medical history, some data of their life, we 
answered the question referring to their quality of life and 
physical ability and we measured their physical 
characteristics. The same procedure has been repeated three 
and six months after the operation either at their house or in 
the hospital. At that time we gave instructions about how to 
use the pedometer, the right way to put it on and taking it off 
at night, which was used only for one week. After this week 
the researcher wrote down the number of the steps for each 
patient. Six months after the operation we did this procedure 
once more. In both measures, the recording lasted seven 
days. 
Measuring Instruments 
Evaluating Quality of Life 
  Questionnaire SF-36, that has been translated to 40 different 
languages throughout the world [15], is an instrument 
evaluating physical and mental health of the elderly [14, 15]. It 
is reliable, has been used by researches in other countries [15, 
16] and is considered as a medical instrument [17]. Health-
related quality of life has a broad sense, combining physical, 
mental and social affections of the illness and it is very 
subjective according to someone’s life. SF-36 questionnaire is 
separated to 2 basic levels, the physical component and the 
mental component. It includes 36 questions in total, that 
estimate 8 units; 10 questions for physical function, 2 questions 
for social behavior, 4 questions for the physical role, 2 questions 
for the bodily pain, 5 for mental health, 3 for the emotional role, 
4 vitality and 6 questions for general health [18]. The score 
ranges from 0 to 100, best quality of life corresponding to 100 
and worst to 0. 
Assessment of Physical Activity 
   In order to record physical activity, we used the 
questionnaire of physical activity for the elderly “PASE- 
physical activity scale for the elderly”, which includes 
questions referring to physical activity of the last 7 days
 [19]. 
PASE consists of three units. The first unit includes 
questions for the frequency of some activities in the patient’s 
spare time as they have to tell us how often they participate 
to sedentary activity (e.g. TV), everyday activity (walking), 
light sports (fishing, golf), sports with great intense 
(dancing) and exercise for the increase of the muscular 
system (e.g. weights). The second unit includes questions 
referring to inner house activity. The third unit includes 
questions referring to the duration and the type of the 
patient’s job for the last week. The total score for each 
patient is measured by adding all the subscores. The validity 
and reliability of this instrument in the English population is 
referred at 0.65 and 0.75 respectively, while the reliability in 
the Greek population is high. 
Recording the Number of the Steps 
  The number of steps was recorded by Digiwalker Yamax 
pedometer. The patients wore the pedometer on the belt 
recording the vertical accelerations of the hip during 
walking. Pedometers can record the most of the activities an 
old person does such as walking or running but they cannot 
record all of them (e.g. swimming, using a bicycle). Their 
application and results are fully understandable while 
walking is the most common physical activity in the elderly, 
especially after total knee arthroplasty. These pedometers are 
very accurate when the patient goes only for a medium 
intense walking
  [20]. The pedometers have many 
applications: 1) personal differentiation according to the 
number of steps, 2) measuring the increase of the physical 
activity after the operation, 3) comparing different 
populations and 4) comparing the temporal tension
 [9]. 
Statistical Analysis 
  ANOVA repeated measures was used to examine the 
difference between the three measures (before and 3 and 6 
months after the operation). We set as repeated factor the 
measure in 3 levels (before the operation, 3 and six months 
later), while dependent variables were the score for the 
quality of life (SF-36) and the total score for the physical 
Table 1.  Demographic and Anthropometric Characteristics of the Women Participating to the Research 
 
Characteristics  M±T.A 
Age  72.6±5.9 
Weight  74.2±15 
Height  158±10 
BMI  29.79±5.27 
Family status  68% Married, 22% Widowed, 10% Divorced 
Education  74% Primary School, 14% High School, 12% coll.-university 
Systematic disease  48% none, 52% with SD (76% one vessel, 24% 2) 
Arthroplasty of the other leg  24% yes 
Pain (until 6 months after surgery)  23% at other joint, 9 % at the particular Quality of Life & Physical Activity in Elderly Women  The Open Orthopaedics Journal, 2011, Volume 5    345 
activity (PASE). Differences between mean values of the 
repeated factor of the subunits were analyzed by the Sidak 
multiple comparison control. Number of the steps of the two 
different periods were compared by t-test. The level of 
importance was set at p<0 .05. 
RESULTS 
Quality of Life; SF-36 Questionnaire 
  Total score for SF-36 questionnaire; The total score 
between the women that participated in the research was 
significantly higher after the operation (F2,50=69.366, p<.01, 
n
2=.72). According to the multiple comparison Sidak test we 
detected significant differences between the results before the 
operation and 6 months after (p<.05), while there was also 
significant difference between the results at three and six 
months after the operation ( p<.05, Table 2). 
  According to the results of the ANOVA analysis with 
repeated measures there has been a significant effect of the factor 
“measure” to the level of physical component (F2, 50=73.65 
p<0.001, n
2= 0.74). Moreover the sidak tests showed significant 
differences to the results before the operation and 3 (p<0.001) 
and 6 months (p<0.001) after. In parallel there was a significant 
difference to the measures between 3 and 6 months after the 
operation (p<0.01, Table 2). As far as all 4 units of the level are 
concerned we wrote down a significant affection of the factor 
“measure”; physical function (F2, 50=74.10 p<0.001, n
2=0.74), 
physical role (F2, 50=9.13 p<0.001, n
2=0.20), body pain (F2, 
50==149.65, p<0.001, n
2=0.90) and general health (F2, 50=79.09, 
p<0.001, n
2=0.75). Table 2 shows the most important differences 
that came up by using the multiple comparison Sidak test. 
  According to the results of the ANOVA analysis with 
repeated measures there has been a significant affection of the 
factor “measure” to the level of mental component health (F2, 
50=42.80 p<0.001, n
2= 0.75). Moreover the Sidak tests showed 
significant differences to the results before the operation and 3 
(p<0.001) and 6 months (p<0.001) after, while there was no 
important difference between the measures in 3 and 6 months 
(p>0.05, Table 2). As far as all 4 units of this level are 
concerned we wrote down a significant affection of the factor 
“measure”; vitality (F2, 50=49.00, p<0.001, n
2=0.65), social 
behavior (F2, 50=30.01, p<0.001, n
2=0.49), emotional role (F2, 
50=18.85, p<0.001, n
2=0.35) and mental health (F2, 50=32.65, 
p<0.001, n
2=0.53). Table 2 shows the most important 
differences at multiple comparisons by Sidak test. 
  The averaged stay of the patients inside the hospital was 14 
days. Complications like soft tissue infections, fever, deep 
venous thrombosis, pulmonary embolism, pneumonia, heart 
attack, stroke were managed inside the hospital and they didn t 
influence physical ability three and six months after the day of 
the surgery (Table 3). 
Physical Activity; PASE Questionnaire 
  According to the results of the ANOVA analysis with 
repeated measures there has been a significant affection of the 
factor “measure” to the total women’s activity (F1, 25=18.47 
p<0.001, n
2= 0.45). Moreover the Sidak tests showed significant 
differences to the results before the operation and 6 months 
(p<0.001) after, while there was no significant difference 
between the measures in 3 and 6 months (p>0.05, Fig. 1). 
Number of Steps 
  The number of steps per day was 2693±1368 at 3 months 
and 3518±1835 at 6 months after the operation. The number of 
steps was significantly higher at 6 months after the operation as 
compared to 3 months (t25=-6.51, p<0.001, Fig. 2). 
DISCUSSION 
  In the preoperative measure, the results in the SF-36 
questionnaire were low (29.33 units, indicating low quality of 
life. Similar results were reported in other studies, with 
preoperative measure ranging between 27.6 and 28.8 units [4, 
7]. The total score seems to have doubled in the SF-36 
questionnaire after six months, and this is a strong indication 
that total knee arthroplasty increased the quality of life. In a 
previous Greek study of 193 old subjects without serious health 
problems, results were higher (SF-36 = 74.07), while in our 
study we measured SF-36=62.35. A potential cause of this 
difference is the fact that our patients had many health 
problems, both organic and psychological, that often lead to 
Table 2.  Values of SF-36 Total Score and Score for Every Unit of Physical and Mental Level Before, at 3 and 6 Months After the 
Operation 
 
Norms for Women > 65 Yrs 
Level of Physical Component Score  Before  3 Months  6 Months 
25% 50% 75%  Mean 
TotalSF-36  score  29.33±11.3  55.14±2.4*  62.35±2.7*#      
Physical function  29.35±12.40  64.12±19.31
* 73.32±22.80*#  40  66.7  85  61.86 
Physical role  0.98±3.80  18.95±29.73**  28.84±31.49*   0   75  100  56.11 
Bodily pain  18.43±9.57  65.12±12.47*  72.11±15.09*#  41   62  84  63.44 
General health  46.14±8.32  50.14±6.71**  52.53±4.25*  45   62  77  61.64 
Level of physical component score   23.72±1.9 49.58±2.6* 56.70±2.9*#  32  42.93  49.83  41.02 
Vitality  38.23±12.43  63.34±10.25*  67.46±8.04*#  40   55   75  55.46 
Social function  45.69±24.84  67.76±25.78*  76.42±20.76*  62.5  87.5  100   77 
Emotional role  12.94±19.42  45.24±48.60**  65.05±43.96*  33.3  100  100  73.38 
Mental health  42.95±15.34  66.11±12.29*  63.13±9.14*   64   80   88  74.71 
Level of mental component score  34.95±2.85 60.71±20.83* 68.01±15.33*  43.4  55.08  58.96  51.44 
*p<0.001 compared to the first assessment, **p<0.05 compared to the first assessment, 
p<0.01 compared to the assessment after three months. 346    The Open Orthopaedics Journal, 2011, Volume 5  Tsonga et al. 
disability [18-20]. Many other studies also confirm the 
particular characteristics of the patients with osteoarthritis 
comparing to these who do not have any systematic disease
 [10, 
21, 22]. Results similar to the general population were found in 
some studies
 [12], but only in very old subjects ( 75 years). 
Despite showing improvement between pre- and postoperative 
measures, all other categories differed significantly from the 
general population in all measures. 
Table 3.  Complication Following Total Knee Arthroplasty 
 
Complications  Number of Patients 
Brochopneumonia 4  (7,69%) 
Wound Haematoma  7 (13,46%) 
Soft tissue infection  6 (11,54%) 
Deep venus thrombosis  8 (15,38%) 
Palmonary embolism  1 (1,9%) 
Strock 0  (0%) 
Heart attach  5 (9,61%) 
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Fig. (1). Results of PASE Questionnaire before, at 3 and 6 months
* 
(significant difference, p<0.001) after the operation. 
 
Fig. (2). Number of steps per day at 3 and 6 months
*  (significant 
difference, p<0.001) after the operation. 
   In our study, the level of physical components started with 
poor results preoperatively, which improved after 3 months and 
continued to increase 6 months later. Our findings were similar 
to those of Marx et al. [4] and Hartley et al. [11], who found 
improvement in the physical component. In parameters of pain, 
physical function physical role and emotional role we observed 
the same findings with other studies [12]. Compared to other 
studies, the lowest value of pain is reported in our study [6, 23]. 
A possible cause seems to be the attitude of Greek patients who 
hesitate to visit the orthopedic surgeon at the early stages of 
osteoarthritis and also hesitate to go to surgery. All patients 
referred preoperative severe pain and 85% of them mentioned 
that it was unendurable. 
  Postoperatively, we observed improvement of pain, physical 
function, and social behavior, in agreement with other studies 
[6, 24-27]. These results confirm the important role of total knee 
arthroplasty in reducing pain and therefore the improvement of 
the quality of life [28, 29]. It is very significant that the 
improvement was observed only three months after the 
operation. All patients reported reduction of pain which in six 
months reached the normal values of the general population 
[30]. Almost the same values have been observed in other 
studies [6] one year after the operation. That means that the best 
result is accomplished six months after the operation with small 
further differentiations. 
  In the unit of general health, even though there has been 
improvement, we did not reach the normal values, and the 
further improvement was also very modest. Similar results were 
found in other studies [12, 31]. The reason may lie in their past 
medical history and other diseases that continue to play important 
role in the patient’s general health even after the arthroplasty. 
  Mental health was the only unit exhibiting an insignificant 
decrease between 3 and 6 months, despite the significant 
improvement following operation. This finding differs from 
these of previous studies [10, 22, 32], where there was no 
decrease at post-operative assessments. 
  Many studies have shown that regular physical activity is a 
very useful way to maintain a good physical level in the elderly. 
Unfortunately this cannot be written down in this study. No 
woman in Greece referred any kind of regular physical activity 
compared to the other European countries. The pain and 
stiffness of the joint preoperatively were so intense that 36% of 
the patients were limited only to indoor physical activity. On the 
contrary, 3 months after the arthroplasty 96% of these women 
walked outside the house and increased the frequency and the 
duration of their daily activities. Even though physical activity 
has increased significantly 3 and 6 months after the operation, 
there was no difference between these two periods. 
  Steps per day showed a satisfactory physical activity in 3 
months which was increased more 6 months after the operation. 
Even though there are few studies [33-35] that record the daily 
number of steps of patients after total knee arthroplasty and 
even fewer referring to women over 65 years, the number of 
steps in our study seems to be in agreement with Schmalzried et 
al. [33]. Among 111 patients, the mean number of steps was 
3514 [33], which is relatively the same to our results. The 
greatest difference is with Zahiri et al. [35], where women after 
total knee and hip arthroplasty walked approximately 4363 
steps/day. The largest number of steps (5737) was recorded in 
the study of Silva et al, but this work included younger patients 
(both men and women) after knee and hip arthroplasty [34]. It is 
known that younger patients are more active than older ones, 
men are more active than women, and also patients after hip 
replacement are more active than those after knee replacement 
[10]. Accordingly, results are not directly comparable. 
CONCLUSIONS 
  This is the first study in Greece which records the physical 
ability(by counting the steps) and the quality of life in Greek Quality of Life & Physical Activity in Elderly Women  The Open Orthopaedics Journal, 2011, Volume 5    347 
Elderly Women following total knee artroplasty. Patients 
exhibited multiple improvements after total knee arthroplasty, 
which included many parameters relating to quality of life. The 
parameters showing the most significant improvement were 
pain, physical function and vitality. The improvement was 
significant in both post-operative measures, but also between 3 
and 6 months after the operation, while it finally reached the 
normal values of age-matched healthy population. The 
remaining parameters also showed a significant improvement 
but to a lower extent. Social behavior improved significantly in 
both post-operative measures and reached the normal values in 
six months, while the units of psychological health, general 
health, physical and emotional role improved but did not reach 
the normal values, even 6 months later. Overall, our results 
suggest that total knee arthroplasty improves the quality of life 
and physical activity of patients with OA knee over a short 
period of time. 
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